Pertussis toxin is superior to TLR ligands in enhancing pathogenic autoimmunity, targeted at a neo-self antigen, by triggering robust expansion of Th1 cells and their cytokine production.
Microbial products are assumed to play a major role in triggering pathogenic autoimmunity. Recently accumulated data have shown that these products stimulate the immune system by interacting with TLRs, expressed on APCs. To examine the capacity of various TLR ligands to trigger pathogenic autoimmunity, we used a system in which naive CD4 cells, specific against hen egg lysozyme (HEL), are injected into recipient mice expressing HEL in their eyes. Only when stimulated, the naive cells acquire pathogenic capacity and induce ocular inflammation. Seven TLR ligands were tested in this system: lipoteichoic acid/peptidoglycan, zymosan, poly (I:C), LPS, pertussis toxin (PTX), flagellin, and CpG oligodeoxynucleotide. Treatment of recipient mice with HEL alone stimulated proliferation of the transferred cells, but no disease, whereas ocular inflammation did develop in recipient mice coinjected with HEL and any one of the seven TLR ligands. Inflammation induced by PTX surpassed by its severity those induced by all other tested TLR ligands and was accompanied by a dramatic increase in number of the transferred cells that acquired features of effector Th1 lymphocytes. Ocular inflammation and number of transferred cells in recipients injected with PTX and HEL were substantially reduced by treatment with Abs against IFN-gamma or IL-12, thus indicating the role of these cytokines in the PTX effect. Overall, our observations demonstrate that various TLR ligands are capable of triggering pathogenic autoimmunity and that PTX surpasses other microbial products in this activity, by stimulating excessive proliferation and polarization toward Th1 of naive T cells.